The lateral-line nerve of the catfish Aradurus nebulosus has been found to be normally in a state of continuous activity due to the repetitive discharge of impulses arising from the neuromasts (Hoagland, 1932-33a, b). Responses of the neuromasts to a variety of mechanical stimuli were found to take place against this background of "spontaneous" activity, no responses to mechanical stimulation occurring in the absence of the continuous activity. The response was found to be modified by mechanical stimulation of the neuromasts, including vibrations from tuning forks, and also by temperature; the frequency of the discharge of nerve impulses varies with the temperature of the receptors according to the Arrhenius equation, yielding a mean composite temperature characteristic of 5000 calories.
The procedure consists in baring the lateral-line nerve a centimeter behind the head and dissecting it free for 1 or 2 cm. It is then tied, cut cephalad, and the freed length is drawn across silver-silver chloride electrodes connected to the recording system. The action potentials of the nerve are amplified and recorded by an iron armature oscillograph (Matthews, 1928) used in conjunction with a camera and a standing wave screen. A loud speaker makes the amplified action potentials audible.
The spontaneous activity of the lateral-line nerves of trout was found, in general, to be considerably more vigorous than that of catfish (cf. Hoagland, 1932-33b, Fig. 6c) . This is probably due to the fact that more sensory units are active in the trout. There are usually over a hundred lateral-line pores posterior to the place of operation in trout. In the catfish there were seldom more than thirty-two. As was found in the case of the catfish, responsiveness of the neuromasts to mechanical stimuli is only manifest in preparations showing the spontaneous discharge. Five out of fifty-two lateral-line nerves of trout showed complete lack of all activity (cf. Hoagland, 1932-33 b) .
Responses to movements of the water bathing the fish, and to bending the trunk, were similar to those described for catfish. Ripples in the water, currents of water, stroking the flank, and bending the trunk all increase the discharge; but the effects on the photographs were partly obscured by the great vigor of the background of spontaneous activity. Tuning forks applied to the outside of the vessel containing the immersed fish appeared to increase the discharge in some cases during the time of application, but this response was never as clear as it sometimes is with catfish (cf. Hoagland, 1932-33 a) .
It was previously suggested that the receptors of the lateral-line responding to touch and movements of the trunk might be different from those producing the spontaneous activity. This suggestion was based on the fact that in the catfish it appeared that additional nerve fibers are brought into activity by these stimuli, giving, on the whole, larger action potentials than those repetitively firing in the absence of external stimulation (Hoagland, 1932-33a, Fig. 2) . That a dual group of receptors exists is indicated by Fig. 1 a. This shows impulses due to stroking the skin with a feather above the lateral-line
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canal, after slicing through the lateral-line system in a catfish posterior to the region of exit of the nerve, in such a way as to leave only one active group of neuromasts. With the single neuromast group giving only sporadic impulses the additional impulses set up by the feather strokes clearly occur in nerve fibers, as judged by the all-or-nothing height of the potential waves, which are different from those spontaneously discharging.
In catfish the tactile receptors, as judged by their responses to touch, are located along the entire length of the canal with their maximum distribution in the anterior portion of the trunk. In trout the maximum distribution of tactile receptors is found in the posterior part of the lateral-line canal within several centimeters of the tail. Stroking this region of the trunk above the canal produces vigorous bursts of impulses against the background of the spontaneous discharge. Few impulses are produced in trout by stroking the flank at a level with, or cephalad to, the dorsal fin. If one hangs a dead trout tail down and bends the body from the tail, the place of maximum bending occurs at a position coinciding exactly with the region of maximum distribution of tactile receptors found by means of the electrical recording technique.
The distribution of special pressure receptors along the lateral-line canals of trout and catfish is interesting in the light of the general habits of the two forms. Catfish are sluggish animals showing distinct negative phototropism and feeding along the bottom mostly at night. The region of maximum distribution of the pressure receptors of the lateral-line canal occurs well forward in the trunk in a position where the receptors might be stimulated by contact with objects in the course of the animal's progression. Reflex swimming movements excite these receptors (Hoagland, 1932-33a) , presumably by pressure from surrounding tissues. In this way they may serve as proprioceptors. In trout, which are active and vigorous swimmers and which are not conspicuously negatively phototropic, the pressure receptors are located in a position near the tail where direct tactile stimulation by objects in the water would be very unlikely to occur. Their position for proprioception is, however, ideal. The remarkable control of trout over their swimming movements may, in part, depend on this more efficient distribution of pressure receptors responding to trunk flexion. The threshold of excitation to flexing as indicated by the extent of bending necessary to produce impulses, is lower in trout than in catfish. Figs. 1 b and lc show responses of trout pressure receptors to stroking the skin over the lateral-line canal. Exactly the same effects are produced by concave flexing of the trunk. As judged by the density of nerve impulse discharge recorded by the loud speaker when the skin is explored by a pointed instrument, the cutaneous region directly over the pores of the trout lateral-line shows maximum sensitivity. In catfish the pores seemed no more sensitive than the region of skin between them, If one fills a medicine dropper with water and holds the submerged tip several millimeters above an immersed lateralline pore, in the region of maximum distribution of tactile receptors in trout, one obtains nerve impulses in response to extremely light compression of the bulb of the dropper. Very slight downward movement of the column of water stimulates. The threshold for the fish receptors is considerably lower than that for pressure receptors in the human finger tip, since under similar conditions the bulb of the dropper must be pressed considerably more in order to excite tactile sensations from immersed finger tips.
In the experiments made in obtaining Figs. 1 b and 1 c the lateralline nerve was drawn across the electrodes just anterior to the region of maximum distribution of tactile receptors near the tail. By taking the nerve from the flank to the electrodes from the posterior region of the trunk just anterior to the region of maximum distribution of tactile receptors, one gets a preparation in which there remain only some 20 (instead of 100) neuromast groups supplied by the nerve and contributing to the spontaneous activity. If one now slices through the lateral-line system a centimeter caudal to the region of exit of the nerve, a preparation is obtained in which only a few neuromasts are spontaneously active. Impulses initiated by stroking or flexing the body stand out clearly against the background of reduced activity (Figs. lb, 1 c); these occur in fibers not normally concerned in the spontaneous activity, since the potentials of the individual fibers set up in response to the stimulus are clearly larger on the average than are those of the spontaneous discharge.
In both trout and catfish impulses are set up only on the side in which compression of the receptors occurs; i.e., the side of concave bending.
Straightening and convex bending of the side do not produce impulses.
The threshold for the effect of bending is lower in the trout than in the catfish. Adaptation of the response to bending or direct pressure is very rapid; impulses other than the spontaneous discharge are set up only in response to changes in the stimulus. In swimming, receptors on the two sides are discharged alternately corresponding to bendings of the flank, at frequencies depending upon the speed of movement. These impulses may serve a useful proprioceptive function despite the fact that experiments in which lateral-line nerves have been cut do not as a rule show marked disturbances of normal swimming movements. Disequilibration reported from time to time by different investigators resulting from lateral-line nerve cutting may be due to interference with proprioceptive impulses, although my own observations indicate that little if any disequilibration in normal swimming results from cutting the lateral-line nerves. It is more probable that the proprioceptive impulses may serve a tonic, reinforcing function for vigorous swimming, since the amount of the discharge increases both with the extent of flexion and with the rate of flexion.
SUMMARY
Evidence indicates that lateral-line fibers, other than those mediating the "spontaneous" activity of the lateral-line receptors, are brought into play in response to pressure stimuli in catfish and in trout.
The distribution and mode of stimulation of mechanoreceptors along the lateral-lines of trout and catfish are discussed in relation to the natural activities of these forms.
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